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ABSTRACT 
 
 
 
 
 Neodymium doped tellurite nanostructured glass having a composition of 
(75-x)TeO2-15MgO-10Na2O-(x)Nd2O3, where 0 ≤ x ≤ 2.5 mol% has successfully 
been prepared by melt-quenching technique. The amorphous nature of the glass was 
confirmed from the X-ray diffraction pattern. Thermal parameter of the glass was 
analyzed by using differential thermal analysis. It was found that the glass exhibits 
the transition temperature between 255 - 259 
o
C, crystallization temperature between 
428 to 450 
o
C and melting temperature from 505 to 549 
o
C. The nanoparticles were 
obtained by applying heat treatment to the glass at near crystallisation temperature of 
460 
o
C for 30 minutes. The existence of nanocrystalline nature of this glass was 
confirmed by X-ray diffraction and transmission electron microscopy. The 
vibrational study was conducted using Fourier transform infrared spectroscopy in the 
range 4000 - 400 cm
-1
. It was found that there were three absorption peaks around 
687 - 712 cm
-1
, 624 - 632 cm
-1
 and 467 - 474 cm
-1
 which are due to the stretching of 
Te-O bending in TeO3 trigonal pyramidal (tp) units, Te-O bands stretching vibration 
in TeO4 trigonal bipyramidal (tbp) units and the bending vibrations of Te-O-Te or O-
Te-O linkages, respectively. The optical absorption behaviour was studied using UV-
Visible spectrophotometer. The values of indirect optical band gap are in the range 
3.15 - 3.22 eV and for direct band gap the values are in the range 3.37 - 3.43 eV. The 
Urbach energy value for glass system was found to be in range 0.208 eV and 0.125 
eV. The emission spectrum was recorded using photoluminescence spectrometer. 
The fluorescence spectra of Nd
3+
 ions exhibit emission transition of 
2
P1/2→
4
I9/2, 
2
D3/2→
4
I9/2 and 
4
G7/2→
4
I9/2 under 585 nm excitation wavelengths. It was found that 
the intensity is enhanced in the heat-treated glass compared to those of prepared 
glass. 
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ABSTRAK 
 
 
 
 
 Kaca tellurit berstruktur nano didopkan neodimium yang mempunyai 
komposisi (75-x)TeO2-15MgO-10Na2O-(x)Nd2O3, dengan 0 ≤ x ≤ 2.5 mol% telah 
berjaya disediakan menggunakan teknik pelindapan leburan. Sifat amorfus kaca 
ditentukan daripada corak pembelauan sinar-X. Parameter terma kaca dianalisis 
menggunakan analisis perbezaan terma. Kaca ini didapati mempamerkan suhu 
peralihan antara 255 - 259 
o
C, suhu penghabluran kaca antara 428 - 450 
o
C dan suhu 
lebur kaca daripada 505 ke 549 
o
C. Zarah nano diperoleh dengan melakukan rawatan 
haba ke atas kaca pada suhu hampir dengan suhu penghabluran kaca pada 460 
o
C 
selama 30 minit. Kewujudan nanohablur kaca disahkan dengan pembelauan sinar-X 
dan mikroskopi penghantaran elektron. Kajian terhadap getaran telah dilakukan 
dengan menggunakan spektroskopi inframerah transformasi Fourier (FTIR) dalam 
julat 4000 - 400 cm
-1
. Tiga puncak penyerapan yang ketara terdapat sekitar 687 - 712 
cm
-1
, 624 - 632 cm
-1
 dan 467 - 474 cm
-1
 masing-masing merujuk kepada regangan 
bengkokan Te-O dalam unit TeO3 piramid trigonal (tp), getaran regangan jalur Te-O 
dalam unit TeO4 bipiramid trigonal (tbp) dan getaran bengkokan Te-O-Te atau O-
Te-O. Sifat serapan optik dikaji menggunakan spektrofotokopi ultralembayung-
cahaya nampak. Nilai tenaga jurang optik tidak langsung ialah antara 3.15 - 3.22 eV 
dan tenaga jurang optik langsung ialah antara 3.37 - 3.43 eV. Tenaga Urbach bagi 
kaca adalah dalam julat 0.208 eV dan 0.125 eV. Spektrum pancaran telah direkod 
menggunakan spektrometer fotoluminesen. Spektra pendarcahaya Nd
3+
 menunjukkan 
peralihan pancaran 
2
P1/2→
4
I9/2, 
2
D3/2→
4
I9/2 dan 
4
G7/2→
4
I9/2 pada pengujaan 585 nm. 
Keamatan kaca rawatan haba didapati menunjukkan peningkatan keamatan 
berbanding kaca yang tiada rawatan haba. 
